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:?;i/B£|^©i/'<;wi, &m©A;fr^-*©ffi;W(D-5ti$imiuicizy h^tisz: 

mm a t z m&m. 3 mmattmn. 
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9 1 

-^yh^^-^^^h^mt-r^m^i. 2, 3. 4, 5. 6. 7X&8 

»£3Ci 0] 

hm5rhS:Mi:tSfMK 2, 3, 4, 5, 6, 7X&8IB^<Z>« 

[ff*3t 1 1 ] 

[0 0 0 1] 

^hn-^SJlJAU A±^-^omyii»^-f ^>^£*ne>i*£A;fr:* h 
[0 0 0 2] 
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(gT, DDR- SDRAM£V%e>) ©-#3"e«>U. ZlO«^Sli, 
B-S^0ttC!) DDR-SDRAMil, Z. tl *>&WC<DD D R - S D R AMI: 3 

[0 0 0 3] 

* n v tm^C L K £5£*BW£&tc&55£:ffi? n v tm^/C L K ^ts^ffi 
[0 0 0 4] 

7KDDR-SD RAM 1 ^<D D D R - S D R AM^ £ BUJ^f— # D Q 

hn-yfg-^Q S 0UT £=i> hn-;i/^»/ >actej£U □>hD-^fy^f> 
Ki3^- # D Q IN £ £ ic mil $ n 5 Kii'r- * D Q IN ©IR »J HLfr # A ^ > 9 £ %\ 
f>*SA*X F D -zffg^Q S IN ^DDR-SDR AM 1 ^©DD R - S D R A 

m {ce?t -r & * h n - zrm-^mv & z . 

[0 0 0 5] 

HI 6&DDR-SDRAM1 ©M^Sr^^UfS&HT^ *J, 016*, 9 &=i 

F-rn-V. l l K^n-^Tl 0^e>m*^tiSnv> F-^n- K-fg# 

U*bT37> FCD^lC^oTWSHfJ^^^-rSzi^ hn-7T'^5„ 
[0 0 0 6] 

1 2liT Fl/^^X 5 $:^$tlT<Sn^T F IsXfe&ZtTfzi *y AT 
Fl/^ff ^AAtSfc«)©7Kl/^^y77, 13-1, 13-mtt7FU^ 
A>y77i 2^e>m±$tisn^r Fi/^iW37A7 Fi/^m-^fc^y^ 
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tS7 KI/^7^ftfeS. 
[0 0 0 7] 

14-1. 1 4 -mtt/l^^-efe*;. rfy>7 1 4 - 1 IZ&^T. 15- 
1 tt^^UiZ^^^JSnfc^^U-fe^Tl^-f. 1 6-lli7FUX7yf 1 4 

[0 0 0 8] 

ffi3nfe^-^=&ii<@-r-&-fe>^T>^ie^j$tife-fe>^T>^j. is-i 

tt7Kl/X7 9f 13-1 Ic^y^SJxfcn^Ay Kl^M-^fc-r^- FIT3 
[0 0 0 9] 

1 4 -mlC;J3V>T, 1 S-mfc**^'; iz;i/#@J#I3*lfc* ^ U i* 
;i/7l/-f, 1 6 -mtey FI/^5 7fl3 -mic^^^^tifen^r Ki/x## 

[0 0 10] 

m^tife^-* zmm-rz> j t>*Ty'7-frmF}2ftt=. j k>xT>-7FL 1 s-m 

fcty FU^5vf 1 3 -mlC77^$tifc37A7Fl/Xf^?:T3- FLTn 
^ A <D M ^ 5: o n 7 A -5 s =f — # T? & £ . 
[001 1 ] 

19-1 \%Ay? i4-i ^^ztt^-^a^cdb i icffiijatifcu 

- K^-# fc^®^"?-* 77, 2 0-1 Ii3 7f-^;UCDB 1 
[0 0 12] 

1 9 -mttA>^ 1 4 -m)t)^37f-^;UCDBiii{:ffi*$tlfe'J 

- Kt 1 -^ ^ifitS-rS^-^^X/ty 77, 2 0-mfi37f-^/UCDBm 

[0 0 13] 
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5: A^J "T S «b ©7 s - # Ail A y 7 y T* & £ . 
[0 0 14] 

[0 0 15] 

017ttDDR-SDRAMl ^ <Dt- * ffi#B£lC;i3 tt&*B*i* D y *fg-5§ 
CLK, /CLKi, ffiA^hn-^QS 00T il, ffi^J-^-^DQQ^tCDR 

[0 0 16] 

®17tfi % tCKQS«?Dy #|g#CLK;fr£>©Q S7?i2XB£f^ (QS Access 
Time from CLK) , tQSPREtt QS~?V7>Zf )]/&fWfi (QS Preamble Time) „ tQSPS 
TliQ S tKX h7>y^l/^ (QS Postamble Time) 
[0 0 17] 

*fe> tQSQli* h Q Sfr^cftffi;^-* • X^rcx- (Data Output 

Skew from QS) % tACteX h n — zffg^Q S 6©-?— * • T^"feX^^ (Data 
Access Time from QS) „ tDVttffi^j^— ^ SS^NfK (Data Output Valid Time) 

[0 0 18] 

01 8«DDR - SDR AM 1 ^(D^r -# AJjmz&W&mWVUv 9<§^rC 
LK, /CLKt, A*^hn-ytfQS IN i:, A #5=- & D Q IN il©W«fc 

[0 0 19] 

HI 8tf» % tDH^X hD-^ftQ Sfrb<DAJj'r-* • hTvzfmm ( 
Data Input set up time from QS) „ tDStt^ h D -^f #Q S ^ & ©A*r~ 
# - /ft — ;PKB£IS (Data Input hold time from QS) T'feS. 
[0 0 2 0] 
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, DDR-SDRAM^e)ffi*f-^DQ 0UT i:^IC{ii^hn-yffQ S QUT 

fQS IN £teS£ U A^J* bo- S IN #> h%tz.XJlT- # D Q IN 0>tit5t 

^Sr-^il b, DDR - S DRAMCiSAAr-^ DQ IN ®f ^^0^1 

[0 0 2 1] 

[» W b J: e> £ -t £ 9lfi] 

n sSkTtteZt. f-^DQ 0Dr D Q IN tf)^ *J h U #>R||glCfcS 
[0 0 2 2] 

[0 0 2 3] 

mm. z m& * * & * © 

£ it £ A # ^ h n - \Z mm £ i± T A ± t - # <D Jfc »J & * £ ff 3 4 s IB IS 
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o Km&& tiT v> s £ v\ 5 =fc © -e & 5 . 

[0 0 2 4] 

3^T#yBm£#M&£^ii?T*&pT%, ttmmtix bn-^ftoMi (ffi 
[0 0 2 5] 

[0 0 2 6] 

ffiiA^bn-^#U*ltAilf-^ffi|{'JM?:«fitSXhD-^ 
A# /1 y 7 7 L T £ v% 3 =fe 5 o 
[0 0 2 7] 

wti>^hD-7*A^777?:tLT^s0t% m i (Dftmicmmir Z> Z. H 

[0 0 2 8] 
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[0 0 2 9] 

01^ 2 6 liDDR-SDRAM0-it'$577-^ h • -iM"*/!/ • 

©FCRAMfc, 3tie>^IS[©FCRAM$:Z3> hD-^fSHV bn-^/f y 
[0 0 3 0] 

2 7ttiEffi^ny^flr#CLK«:eai"r<5iEffi^Dy^«-^ISI, 2 8tt 
IE*B* D y*m*C L K £S£*g»£|lC&.5*£*B# n *j*m&/C L K £tej£-f -5 
WO^^tm 2 9 «37> Kf f ^felfS37> K/U, 3 0 

T K^^fW37A7Kl/^^tS7Kl/^U, 3 1 te-r-#£ 
"T £ -r - # 7t * t* & -5 . 
[0 0 3 1] 

3 21iFCRAM2 S^kffi;*;^-* DQ 0UT il^tcm*Stl*mA 
f-*DQ 0DT ©$yM^^ ^ >^£fcie>-fr<5iE*Bffi;*j;* hD-^##Q S QUT 

icm*^ *i£ Kil^- 9 D Q IN (DSl y >f 5 > ^£*a e>i*£IE*BA:fr:* h n 
-^ffQS IN &FCRAM2 6 ^C-g^SjEfiX h n -^M-^»T»*«. 
[0 0 3 2] 

3 3 ttFCR AM 2 6^^^>ai^7$tl-5iE*BffiiJX h0-^ffQ S QU 

H§K1^5^A*X b D - ^f t/Q S IN 5: F C R AM 2 6 ^iC-fc^S 5£*B 
[0 0 3 3] 
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@2ttFCRAM2 6<DmU*^~?\Bl&MT'2b*). 0 2*. 3 5»3Y>FA 
^29 £tei£3*iT<Snv> RS^&A^-TSfctfxDzi-^ K;t^77, 3 6 

[0 0 3 4] 

3 7lir Kl^X/1^3 0 £-£j£$*lT <5n?T Kl/^ffM3 7A 
7 Ki^*M£A;fr-r-5fc#>(Z)y 7 3 8-1. 3 8 -mitT K 1/ 

XA»;77 3 7 *^fB*^ti-5 n -77 FU^ff K 1/ X 9 <y 

[0 0 3 5] 

3 9-1, 3 9-mtt;O^T'$)tJ, 3 9 - 1 ICfcV^T, 4 0- 

1 H:*^yiz/l/;tfIBW3*ifc* i EU'fe;i/7 VA. 4 1-1 \%y Fl/^7«yf 3 8 
- 1 IZ^y^Zn&UVT Kl^-fT^ KLTC- KH©»iR&tf -5 n ? 

[0 0 3 6] 

4 2-1 ti^^tl^C- K^tCjcoT^^tlfe^^U-fe^^^^^ 
mStl^^-^^ifiJi-rS-fe^XT^^iH^I^tlfc-fe^^T^^J. 4 3-1 
tt7Fl/^7>yf3 8— 1 lC^y^£;ft£=i^A7 FUXf#5:f3-FbT3 

[0 0 3 7] 

4 4-1 linv> Kt=3-^3 6^P>m^$tvSnv> K^n- 
S:A7JbTziv> 3 - 1 ^-fe >XT>^J4 

2 - l^l:»tS7^f'f ^ • 7"'Jn>Fn-7t'feS. 
[0 0 3 8] 

3 9 -mlCfcV>T. 4 O-mte^^'J-fe^tf^U^tlfc^^Uiz 
^7W, 4 1 -mte7 Kl/^5yf 3 8 -mK^>y^3*l£n ?7 Kl^^M# 

[0 0 3 9] 
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\Z7 Kl/^7 7f 3 8 -mlc^^^^tifen^AT K V^m^^^- Kltn 
[0 0 4 0] 

4 4 -mttn^> 6 frti&tlZti&^-^y K^3- Kfg# 

[0 0 4 1 ] 

fcfc, FCRAM2 6tt h«£^ifclC^j£-t£3 
[0 0 4 2] 

4 5-1 3 9 - l^?>37f-^^UCDB 1 lCffl;fr£*l£: l> 

- K^-* £i£tf§-t-5^-#A;*./W:7T, 4 6-1 tt37r-^;UCDB 1 

[0 0 4 3] 

4 5 -m&/t>* 3 9 -m^f)37f-^;UCDBm(C{fiA$*lfe'J 

- K^-# ^JfiPa-rST 1 — # /U/^y7 7 ( 4 6-mtt37f-^;^CDBm 

[0 0 4 4] 

wi//$/y y/i/^giiaj&4 7^e>ffi;fr£n£2/ i Jy;wt$nfcM^JN£'y h«£f& 

COffiiJ^- # D Q QUT 1 ~D Q 0UT N Sr^lcm^J^SfcfixZ)^- # 7 y 

[0 0 4 5] 

*t 4 9 fcm^*>M#iNfcfy h^^A^-^DQjjjl-DQjjjNSrA 
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SdftfrjN tf v hfUj&CDA*^-* D Q IN 1 — D Q ^NC^ti-^tlS:/^ UMt? 
[0 0 4 6] 

sfefc, 5 l ttlEJBmTJ* hn-^M#QS 0UT $:iEffix hn-^MI3 2(c 

ffi* i/, ^ffim^jx h n -rrm^/Q. s 0UT $r^x h n - -fm^m 3 3 icm^j 

[0 0 4 7] 

if/QS IN S:A*t5^hn-^A^^77T'$5. 
[0 0 4 8] 

, mDQ 00T l, mDQ 0UT 2, mDQ 0DT Ntt^ffi^f-^, mQS 0UT &pW 
[0 0 4 9] 

f-*ffi*^?'774 8Cfe^t, 5 4, 5 5ttfti5^ny^ftmC 
LKlC5f>, t7^fflf$tl5nMOSh7>^^, 5 6 ttfttt* n <y 
mCLK5:SlKn>f>A-^, 5 7, 5 8 «>f >7t- # 5 6 <D\£±\Z. <fc »; >T > 
, t7^»$tlS PMO S 
[0 0 5 0] 

5 9te^-#^*-:7^Mi-JfDE£^y^3>f 6 0, 6 1 *> 

e>^-5^y5 i iaii&, 6 2tt^y^ia»5 9©m7j$:5^^-rs-r>A-^ 6 3, 

6 4 jB» e> ^ y ^l@I!&T*&£o 
[0 0 5 1] 

6 5-1 ttrtflStftfj^-^mDQQUjl fc9y*-IB»6 2tf>m7j££N 
AND^lS-t-^NAND|lIg&, 6 5 - 2tt^li}*f-^mDQ 0UT 2 

®g&6 2 <Z>ff}7Jh S:N AND^S1"SNAND|1IB|, 6 5 - N ttftSflffiTJ^- * 
mDQ nllT Ni:5yfia»6 2 <Z)ffi7J £ N A N UjUM^T -5 N A N Dm&-V$>Z> 
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[0 0 5 2] 

6 6- 1, 6 6-2, 6 6-Nlt -£*l^;fl, N AN D®& 6 5 - 1 , 
6 5-2, 6 b-N&mjjZK&mmVTmilT-fnQQwl. dq 0UT 2, D 

[0 0 5 3] 

jfcfc, ;* Yu-zr&ijAyyT 5 1 ICfc^T, 6 7iiftM^hn-^ 
mQ S 0UT £-r-#-f ^-^tfDE i:S:NANDMtSNAND|HlK, 6 
8 liftglSffi:*/;* hD--/f#mQS 00T 5:^t5>f>A-^, 6 9 H:>f 
# 6 8©ffl^ji:5 i -^^^-^ r ;i/'f3#DEi:S:NAND^l ! ai"<5NANDiag&T* 

[0 0 5 4] 

7 0 liNANDHI8& 6 7 ©ffi;fr fe^sfgifflaLTIEffiffi;*/* h n -?m^r 
QS^^ffiAtSX'J-^f - l>-f 7 1 liNAND 6 9 

[0 0 5 5] 

3 © i ^ ICit $ tlfef - ^ tfi* A ^ 7 7 4 8&tfX hd-^ffi^/t^/^T 5 

LK = Hi/^i:*Si:, ^ h n-^msfrAy ~7r 5 l icfcvxTte, NAND0 
ffi^hn-7*ffQS 00T , /Q s 0UT ^ffi^jStiSo 

[0 0 5 6] 

f-^fl[}^y77 4 8tCfe^TH 7^^0585 90ffi*=L 1/^1/ 
, ^V^mWkS 2 (Dffi7J=H NAND0H6 5-l~6 

Q 0UT 1 ~D Q 0UT N tlS r £ lCfc£„ 

[0 0 5 7] 
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m&m~z$>2>o S4tfi, * bu-zfAJj^yy? 5 2^cfev^T> 73, 74^ 

hn-^D7^QS-CLKS:4^t5fcftCDii7>^T'*»J, Hi&T>y 
7 3 tt, jEffiA^SSB^tCjEraA^x hn-^ifQ S IN #A7J3*u 5£*BA;fr3g 
^c5£*BA?jx hn-:/M^/QS IN #A;fr£*u ii7>^7 4tt, lEfflATJ 
3gmcj£*BAi>:* Kn-yft/Q S IN #A±2*i, jgfflAsfrSgmciEffiA*;* 
hn-^Q s in #a#£*is 0 

[0 0 5 8] 

f-^AAAy77 4 9 tCfc^T, 7 5- 1, 7 5- 2, 7 5-NttX 

hn-3fA*Avy^T 5 2^e>ffi*stis^ hn-^n^^Q s-clkjci^ 

Ibt, AAf-^DQ IN l, DQjjj2, DQ IN N5:7fft5i/> 

^nt^ • 7U «y7'7D7 7"ISS& (SFF) T'&£„ 
[0 0 5 9] 

0 5 it F C R AM 2 6 fr^O?- $ ffi^jB^CfcttStBffi* n y L K, 

Af-!?DQ 0UT =RD1, RD 2 £ ©W^£j^i&7£0T?&-5o 
[0 0 6 0] 

s our /QSo^MaoM^fe^-rfflliffiA^bn-^ft-^QSQUj, /QS 0 

[0 0 6 1] 

■ett, ^"U y>>Oi/B£imtQSPRE{c;J3v^KJ:> iEfflffi;fr* bn-7*ifQS 0D 
t =lu/<;k ^ffla}*xhn-7*ft/QS 0DT =Hi/^i:$^ 

[0 0 6 2] 

r©<fc-5K:, :/y y^^i/B^tQSPREtcfcv^TW:, iEtam*^ hn- -fm^Q 
s out =l 1/^;k ^ffim^jx hn-7*f#/Q s 0UT =Hi/^;i/h-tszii:icj; 

1 4 £fJ5E#^ 10-3104003 
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[0 0 6 3] 

«liffi*XhD-^-^QS 0DT . /QS ODT 0M»O^7?:^tffli!B 
y>y;i/B£|gtQSPST££*u z.a>mm. lE*Bffi;*j* hn-^i#QS 0UT St?f 

[0 0 6 4] 

-z) Xttn^>r>tr-^'>x^ffi (Low-z) 

[0 0 6 5] 

Q S om <D9 n ^sK>f > h tt» m*^- # DQout®X7 *? h y jtf- >K>f > h 
[0 0 6 6] 

ZfVT>7JV\%m tQSPRE CfitffiffiiB^ h n-^«f Q Sq^ 
/Q Sq^CDI/^I*, U - K37> KRD-CMDtC^fLT^-* b>f -r^S/ 
-tf&S^rlCfcfc. 0 6lC^-TJ:e)lC. 5fcS©{f}*f-^DQ 0UT =RD KDflJ 

jfji*©— jei^iarijf (fefciL«, i ^ny^tSNfesv^^ny^tfr) ct^bt 

[0 0 6 7] 

feftTv^a^tcfcuTtt, ffi^imijx hn-^i#Q S 0UT > /QS 0UT &, m 
7lCaVr £e>lC. ffi^T 5 - * D Q 0DT ««*«t5«»f - * 

^ifQS 0DT =Hl/KjK mffi&jix hn-^it/Q s 0UT = L 
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[0 0 6 8] 

8 icarr j: e> tc, m^-^DQQ^ixtt^-rs^^-^©^. 

^^©^ ^h7>^Hi tQSPST iZ&VZ l/KjVtLm— , BP"^ iE*sm* 
^hn-^ffQ s out =hu^ 5£*Bffi;fr;* ha-^f/Q s out = L ^ 

£ -r s z: t. ico v 1 * e> mm c & v* 0 

[0 0 6 9] 

m^hn-mQS 0DT , /QS 0UT ©^nX)H>f>Mi, 09 
[0 0 7 0] 

01 0iiFCRAM2 6^©^-#A:frl#C33tt£rara*n>;y ?M#CLK, 
/CLKt, ffl«A^hn-^ifQS IN , /QS IN il. li2^yhOAA 
r-^DQ, N =WDl, WD 2 £<Z)g8^£at-ri&7£®T?&£. 
[0 0 7 1] 

S ir /QS IN ©MS9©^S:^-rffiffiA*Xhn-^#-^QS ir /QS 1N © 
[0 0 7 2] 

^bt, T>:/;i/B§FimtQSPRElC£v%Tli, MfflA*^ hn-^f f Q S ]N 

, ^-f h37> KWR-CMD5: h V3f-H UTtv hStlS„ 
[0 0 7 3] 

S IN =LW, IffiA^x ha- yf#/Q s IN = H t s ^ i: J; »J 
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[0 0 7 4] 

^;v^ratQSPSTi:sti. dof^is. jE*BA*X hn-:/^QS IN ;&ift£*BA# 

[0 0 7 5] 

n-^M#i^3 2&tfi£*B^ bn-^ffi3 3tt. 7D-^w >^l/USi:£ti 
y\-f >f (Hi-z) x«n?>f >tr-^f>x^ (Low-z) £3 

[0 0 7 6] 
[0 0 7 7] 

fcfc. ■^ , Ur>^l*lffltQSPREK:^W'«ffi*IA*^hD-^ , ##QS IH , /Q 
S IN <z>i/"<;w±. 01 l ic^-r<k^ic, 7>f hnTvKWR-CMDic^btf 

[0 0 7 8] 

e»tlTV>S»^JCfeV^Ttt, ffiiAiJ^hD-^ifQS IN , /QS IN ii 01 

, 3KxhT>^";i/^^ tQSPST IcStf* WOutm— > BPt>, EfflA^JXbn- 
Q S TM = L 1/^;k 5£*BA;fr;* h n-^m^/Q S TN = H U"<;i/&*t*rr 
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s. iLo\zhT*>. FCRAM^^'fi"5rlg^®^:•rsz:i:^cov^T^pre>^s^±^D 

[0 0 7 9] 

£>*lTV^^lC;JSV>Tte, ffiiAA^ h n -^##Q s IN , /QS IN ti, mi 
3tC^-TJ:e)lC, {li*f-^DQ If( *U xttatt-rs^Rf 1 - #*H£ 

^©ra, sKx hr>:7>iiSrH tQSPST leases uK^nm— , hp*., je*ba2j:* 

hn-^QS IN =Hl/^, IffiAA^ h n - m/Q S IN = L l//<^$: 

mwv. tx&v-Fmzisv&^vTyzffrmffl tospRE (Dm^mz^r. jt 
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